We tested within-person effects of alcohol on sexual behavior among young adults in a longitudinal burst design (N ϭ 213, 6,487 days) using data collected from a previously published parent study. We differentiated effects of alcohol on likelihood of sexual activity versus use of protection against sexually transmitted diseases (STDs) or pregnancy on intercourse occasions by testing a multilevel multinomial model with 4 outcomes (no sex, oral sex without intercourse, protected intercourse, and unprotected intercourse). At the within-person level, effects of alcohol were hypothesized to be conditional upon level of intoxication (i.e., curvilinear effect). We also tested effects of four between-person moderators: gender, typical length of relationship with sexual partners, and two facets of self-control (effortful control and reactivity). Consistent with our hypothesis, low-level intoxication was associated with increased likelihood of engaging in oral sex or protected intercourse (relative to no sex) but was not related to likelihood of unprotected intercourse. The effect of intoxication on unprotected versus protected intercourse was an accelerating curve, significantly increasing likelihood of unprotected intercourse at high levels of intoxication. Between-person factors moderated associations between intoxication and sexual behavior. Effects of intoxication on both protected and unprotected intercourse were diminished for individuals with more familiar sexual partners. Effortful control exhibited a protective effect, reducing the effects of intoxication on likelihood of unprotected intercourse. Hypothesized effects of reactivity were not supported. Intoxication was a stronger predictor of oral sex and protected intercourse (but not unprotected intercourse) for women relative to men. Results highlight the inherent complexities of the alcohol-sexual behavior nexus.
resolving inhibition conflict between impelling and inhibitory cues (Steele & Josephs, 1990) . In respect to sexual behavior, sexual approach cues are often most salient, especially during heightened arousal, whereas concerns about potential negative consequences (e.g., health risks, pregnancy) are more distal and require accessing long-term memory (Maisto & Simons, 2016) . Therefore, alcohol is thought to contribute to sexual risk behavior by impairing the ability to attend to distal inhibitory cues, resulting in behavior that is governed by the salient sexual approach cues (Davis, Hendershot, George, Norris, & Heiman, 2007; MacDonald, MacDonald, Zanna, & Fong, 2000) . Although the myopia model is consistent with the observed experimental data, there is limited data on the purported cognitive mediators (Maisto, Palfai, Vanable, Heath, & Woolf-King, 2012; Maisto & Simons, 2016) , and there are other potential theoretical mechanisms. For example, intoxication may act to increase the effects of implicit cognition on behavior Simons, Maisto, Wray, & Emery, 2015; Wiers, Beckers, Houben, & Hofmann, 2009 ). In addition, research using event-level methods suggests complex associations between alcohol and sexual behavior in the natural environment (Patrick, Maggs, & Lefkowitz, 2015; Schroder, Johnson, & Wiebe, 2009; Scott-Sheldon, Carey, & Carey, 2010) .
For example, Hensel, Stupiansky, Orr, and Fortenberry (2011) found no association between either alcohol or marijuana use and condom use in a sample of adolescent females ages 14 -17. Similarly, Scott-Sheldon, Carey, and Carey (2010) did not find a main effect of alcohol consumption on condom use in a college student sample. Patrick, Maggs, and Lefkowitz (2015) found significant effects of alcohol consumption and several sexual outcomes (e.g., oral sex, intercourse) but did not test effects on condom use. In contrast, Neal and Fromme (2007) found event-level effects of intoxication were specific to risky sex. Finally, in a study of "hook ups," Lewis, Granato, Blayney, Lostutter, and Kilmer (2012) found global but not event-level associations between alcohol consumption and likelihood of oral sex or vaginal intercourse and found no associations between alcohol consumption and condom use. The variation in findings across studies suggests that the effects of alcohol on sexual behavior change as a function of key moderators (Cooper, 2010; Weinhardt & Carey, 2000) .
Moderators of Associations Between Alcohol and Sexual Behavior Effortful Control and Reactivity
Dual-process models of self-control posit two competing systems underlying self-regulation (Lieberman, 2007; Wiers et al., 2007; Wills et al., 2013) . The effortful or reflective system is conceptualized as more deliberate and slower acting (Lieberman, 2007; Wiers et al., 2007) whereas the reactive or impulsive system is posited to be fast acting and relying more on heuristics, conditioned response patterns, and emotional reactions (Lieberman, 2007; Wiers et al., 2007) . These domains have been variously labeled controlled and automatic; reflective and impulsive; c-system and x-system, cool and hot; good control and poor regulation; or self-regulation and reactivity (Hofmann, Friese, & Strack, 2009; Lieberman, 2007; Metcalfe & Mischel, 1999; Rothbart & Sheese, 2007; Wiers et al., 2007; Wills et al., 2013) .
Research indicates that reactivity, impulsivity, and related constructs exhibit positive associations with alcohol use and risky sex (Hahn, Simons, & Simons, 2016; Simons, Carey, & Wills, 2009; Zapolski, Cyders, & Smith, 2009 ). In contrast, effortful control constructs exhibit inverse associations with substance use and risky sex (Simons, Maisto, & Wray, 2010; Wills et al., 2013) .
Effortful control and reactivity-related constructs may buffer or potentiate, respectively, effects of intoxication and other risk factors on maladaptive outcomes (Farris, Ostafin, & Palfai, 2010; Simons et al., 2005; Wills, Ainette, Stoolmiller, Gibbons, & Shinar, 2008) . For example, Abbey, Saenz, Buck, Parkhill, and Hayman (2006) found that executive cognitive functioning acted as a buffer, reducing the effects of intoxication on unprotected sex intentions in an alcohol administration study. Grenard, Ames, and Stacy (2013) found that working memory was inversely related to associations between implicit risky sex associations and sexual risk behavior in a crosssectional design. However, the hypothesis of moderating effects of reactivity on sexual risk outcomes has received less support (Simons et al., 2010; Walsh, Fielder, Carey, & Carey, 2014) . Few studies that have tested effects of effortful control and reactivity on within-person associations between intoxication and sexual outcomes have used experience sampling methods. Experience sampling studies that test Person ϫ Situation interactions integrate the person-level variables studied in global association studies and the event-level analysis of controlled experiments and can further advance understanding of the alcohol-sexual behavior nexus.
Gender
Gender differences in hazardous alcohol use and sexual behavior have decreased in recent years (Dawson, Goldstein, Saha, & Grant, 2015; Keyes, Martins, Blanco, & Hasin, 2010; Petersen & Hyde, 2010 . Nonetheless, men tend to exhibit higher rates of hazardous alcohol use and sexual risk behaviors (Dawson et al., 2015; Petersen & Hyde, 2010) , and gender remains a potentially important moderator of associations between alcohol and sexual behavior. One perspective is that men view more positive, instigating cues in sexual situations and hence alcohol exhibits more positive effects on sexual risk behavior for men relative to women (Cooper & Orcutt, 1997; O'Hara & Cooper, 2015) .
In contrast, some research has indicated stronger effects of alcohol use on sexual behavior for women, though the pattern varies as a function of partner type and outcome (Kiene, Barta, Tennen, & Armeli, 2009; Owen, Fincham, & Moore, 2011; ScottSheldon et al., 2010) . For example, Owen et al. (2011) found stronger longitudinal effects of alcohol on casual sexual encounters for women. This pattern may be due to women having less permissive attitudes toward, more anxiety about, and lower engagement in, sexual behavior (Petersen & Hyde, 2010) . Intoxication may serve to shift women's focus, more toward immediate benefits (e.g., sexual satisfaction) and away from distal concerns (e.g., social mores, long-term mating strategies; Petersen & Hyde, 2010 . Findings on the moderating effects of gender on associations between alcohol and condom use have been mixed. Kiene, Barta, Tennen, and Armeli (2009) found drinking in women increased the likelihood of unprotected sex with a casual partner but exhibited the opposite pattern with steady partners. In contrast, Scott-Sheldon et al. (2010) reported a positive effect of alcohol on unprotected sex only for women in the context of an established This document is copyrighted by the American Psychological Association or one of its allied publishers.
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relationship, and others have found no evidence of differential gender effects (Corbin & Fromme, 2002) . We add to the literature by testing effects of gender on within-person (i.e., daily) associations between intoxication level and several sexual outcomes (oral sex, protected/ unprotected intercourse) to differentiate effects on engaging in sexual behavior relative to use of protection against sexually transmitted diseases (STDs) and pregnancy.
Partner Relationship Status
Cooper (2010) identified relationship as an important contextual factor that may have conflicting effects on sexual risk behavior. On the one hand, individuals seem to recognize the risk posed by a nonestablished partner and hence are more likely to use condoms with new or casual partners (LaBrie, Earleywine, Schiffman, Pedersen, & Marriot, 2005; Macaluso, Demand, Artz, & Hook, 2000; Walsh et al., 2014) . Conversely, risk promoting factors such as impulsivity exhibit the strongest effects in first sexual encounters and in the context of low relationship commitment (Cooper, 2010) . Extending this to risk promoting situational factors, Patrick et al. (2015) showed that drinking exhibited stronger within-day associations with sexual behavior for individuals who were single rather than in casual or committed relationships. Research on the effects of relationship on within-person associations between drinking and unprotected sex has produced mixed findings. For example, alcohol increases the likelihood of unprotected sex with casual partners but not in the context of more established relationships (Brown & Vanable, 2007; Kiene et al., 2009; LaBrie et al., 2005) . However, there is also support for the converse. ScottSheldon et al. (2010) found that, for women, alcohol has inverse effects on condom use only with more established partners. The LaBrie et al. (2005) study did not find an effect of alcohol use on condom use with either "new" partners or "established" partners. That is, alcohol decreased condom use only among "casual" partners. Finally, there are also null effects. For example, in a sample of young-adult women, Walsh et al. (2014) found that condom use varied as a function of partner relationship, but partner relationship did not moderate the effects of alcohol consumption on condom use as expected. We aim to extend these findings to examine moderating effects of partner relationships on daily associations between intoxication and multiple sexual outcomes.
Level of Intoxication
Although college students tend toward higher consumption per drinking episode than their peers not in college (Substance Abuse & Mental Health Service Administration, 2016b), the typical number of drinks per drinking day is relatively low. For example, the median number of drinks per drinking day among college students in the 2015 NSDUH was three (Substance Abuse & Mental Health Service Administration, 2016a), a level unlikely to have substantial behavioral effects. The proportion of low-level drinking days may downwardly bias estimates of the effect of intoxication on risky sexual behavior (Maisto et al., 2004a (Maisto et al., , 2004b . Previous event-level research has mixed findings. Studies show a positive relationship between drinking and the likelihood of unprotected sexual intercourse with casual partners (Kiene et al., 2009; LaBrie et al., 2005) . However, other research shows null effects of intoxication on unprotected intercourse (Howells & Orcutt, 2014; ScottSheldon et al., 2010; Walsh et al., 2014) . Walsh et al. (2014) found that the likelihood of condom use did not vary across nondrinking, drinking, or heavy episodic drinking events. However, within drinking events there was a negative association between number of drinks and condom use. This suggests that indicators of "drinking" or even of drinking four or more drinks are insufficient to adequately model the effects of intoxication on condom use. In addition, some research suggests alcohol use may increase use of condoms with casual partners (Kiene & Subramanian, 2013; Leigh et al., 2008) . Hence, we propose to test nonlinear effects of intoxication on sexual behavior that may account for both positive and negative effects of intoxication and test whether negative effects of intoxication on protected intercourse occur primarily at high levels.
Current Study
The current study was designed to address several gaps in the literature regarding associations between alcohol and sexual behavior in the natural environment. First, we test associations between alcohol and four outcomes (no sex; no oral sex or intercourse; oral sex but no intercourse; protected intercourse; and unprotected intercourse). This design enables the study to distinguish predictors of sexual activity from use of protection against STDs and pregnancy. Related to this, we test curvilinear effects of intoxication. Alcohol, socialization, and dating are tightly integrated among young adult college students. Hence, alcohol consumption was hypothesized to co-occur with sexual opportunities. However, low-level alcohol intoxication does not cause substantial impairment in judgment and decision-making. We hypothesized therefore that effects of alcohol on sexual risk are nonlinear, exhibiting the most pronounced negative effects at higher, less frequent, levels of intoxication.
A second emphasis was to analyze person-level moderators. We hypothesized that effortful control buffers effects of intoxication on sexual behavior. In contrast, reactivity was hypothesized to predict stronger within-person associations between intoxication and sexual risk outcomes. We also examined partner relationships as a personlevel factor. We treated this construct as a between-person variable in order to assess effects across each outcome (e.g., likelihood of no sex vs. protected intercourse, etc.). Here, we propose that alcohol intoxication has a stronger effect on sexual behavior among individuals who tend to have newer relationships with their sexual partners (cf. Cooper, 2010; Kiene et al., 2009 ). Finally, we tested effects as a function of gender to evaluate whether intoxication has stronger effects on sexual behavior for women relative to men (Kiene et al., 2009; Scott-Sheldon et al., 2010) .
Method Participants
Participants were 213 young adults who reported at least one instance of sexual activity during the experience sampling study. This is a subset of 274 young adults in the parent study (see Simons et al., 2014) . Women comprised 57.75% of the sample. Participants ranged in age from 18 -27 (M ϭ 19.86, SD ϭ 1.36; Median ϭ 20, Mode ϭ 19), 94% were White, 3% multiracial, and 3% other races. Three percent were Hispanic or Latino. The participants were a subset of sexually active participants in a sample of individuals whose data were analyzed and reported in four previous publications (Simons et This document is copyrighted by the American Psychological Association or one of its allied publishers.
al., 2016; Simons, Wills, Emery, & Marks, 2015; Simons, Wills, Emery, & Spelman, 2015; Simons et al., 2014) .
Measures
Baseline. Effortful control. Effortful control was defined by three indicators: (a) a 7-item measure of planfulness (Kendall & Williams, 1982) ; (b) 6-item measure of problem solving (Wills et al., 2001) and; (c) a 10-item goal setting scale (SSRQ; Neal & Carey, 2005) . High scores indicate greater self-control (␣ ϭ .81). Previous research with this sample indicates these items and the reactivity items described next form a two-factor structure (Simons, Wills, Emery, & Spelman, 2015) .
Reactivity. Reactivity was defined by four indicators: (a) five items from the Eysenck impulsivity scale (Eysenck, Pearson, Easting, & Allsopp, 1985) ; (b) a 7-item motor impulsivity subscale (Patton, Stanford, & Barratt, 1995) ; (c) an 8-item attention impulsivity scale (Patton et al., 1995) ; and (d) a 6-item measure of distractibility (Kendall & Williams, 1982) . High scores indicate greater reactivity/disinhibition (␣ ϭ .79). Previous research indicates that these and comparable scales form a two-factor structure and exhibit expected associations with substance use and other risk behaviors (Simons, Wills, Emery, & Spelman, 2015; Wills et al., 2013) .
Experience sampling and daily measures. Alcohol intoxication. Alcohol intoxication assessed by random in situ assessments of number of drinks in past 30 min (0 -6 or more), an estimate of BAC (Matthews & Miller, 1979) derived from next morning assessments of total number of drinks (0 -25) and hours spent drinking (0 -18), and perceived intoxication assessed the next morning (1-7 scale). The standardized mean of the three variables (i.e., nightly drinks from random prompts, BAC estimate from morning assessments, and perceived intoxication from morning assessments) was the estimate of intoxication.
Sexual behavior. Sexual behavior was assessed in the retrospective morning assessments. The items assessed the occurrence of oral sex or intercourse, how well the partner was known (5-point scale ranging from Ͻ1 day to Ͼ6 months), and whether they had used protection from STDs and pregnancy. During the experience sampling training, protection from STDs and pregnancy was defined as either using a condom or, if in the context of an exclusive relationship in which the partner's STD status was known (e.g., partners had been tested) using a condom or some other form of birth control (e.g., oral contraceptives). The outcome is a nominal indicator of no sexual activity (i.e., no oral sex or intercourse), oral sex only, protected intercourse, or unprotected intercourse.
Procedure
Undergraduates who drank at least moderately (i.e., Ն12 drinks/ week for women and Ն16 drinks/week for men; (Sanchez-Craig, Wilkinson, & Davila, 1995) were invited to participate in the experience sampling (ESM) study. Invited participants provided informed consent for the study, completed a set of baseline questionnaires, and were then trained in the use of the PDA. Palm handhelds were programmed with PMAT software (Weiss, Beal, Lucy, & MacDermid, 2004) , modified by Joel Swendsen and CNRS, France. The program was configured to prompt participants to complete brief ϳ2-min assessments at random times within 2-hr blocks between 10:00 a.m. and 12:00 midnight. In addition, participants completed a self-initiated assessment each morning shortly after waking, which included assessments of sexual behavior not likely to be captured by the random prompts. The longitudinal burst design was structured such that participants did the experience sampling in six measurement bursts over the course of three semesters. The first burst was 2 weeks long, and each of the remaining bursts were 1-week duration. Additional detail is in Simons, Wills, and Neal (2014) .
Analysis Plan
We tested a multilevel multinomial regression analysis in Mplus 7.4 (Muthén & Muthén, 2015) with the maximum likelihood robust estimator. The outcome was a four-category nominal variable reflecting sexual behavior each night (no sex [no oral sex or intercourse]; oral sex [oral sex but not intercourse]; protected intercourse; unprotected intercourse). We included participants who reported at least one instance of oral sex or intercourse. no sex was the comparison category. Six orthogonal day of the week indicators, elapsed days (days since beginning the study), and nighttime intoxication were Level 1 (daily level) predictors. Effortful control, reactivity, average partner relationship, gender, and university site were Level 2 (person level) predictors. We included a quadratic term for nighttime intoxication to test hypothesized curvilinear effects. Finally, cross-level interactions of effortful control, reactivity, partner relationship, and gender on the withinperson intoxication effects were included to test hypothesized moderating effects. Continuous L1 predictors were centered at the person-mean and all L2 predictors were centered at the grand mean. Random variance in the elapsed day and intoxication slopes was evaluated. However, there was no evidence of substantial random slope variance and hence the slopes were treated as fixed effects. The outcomes had random intercepts, which were allowed to freely covary. Model diagnostics (e.g., log likelihood influence statistics, Cook's D) indicated that six participants and an additional six daily observations had undue influence on the model and hence were removed prior to estimating the final model.
Results

Descriptive Statistics
Compliance with the experience sampling protocol was good. Participants in the analysis sample provided an average of 31.34 (SD ϭ 11.53) days of data over the course of three semesters (elapsed day M ϭ 280.49, SD ϭ 159.67, Mdn ϭ 383 days). During the enrolled days, participants completed 79% of the random assessments and 95% of the morning assessments. The analysis sample consists of less than 95% of total study days due to attrition and/or technical problems (e.g., device failure). Participants reported having oral sex on 9.89% of days and vaginal or anal intercourse on 14.78% of days. Participants did not use protection from STDs or pregnancy on 47.24% of intercourse occasions. Participants reported drinking on 37.29% of study days. Table 1 contains summary statistics.
Between-person correlations are presented in Table 2 . Consistent with expectation, effortful control was inversely associated This document is copyrighted by the American Psychological Association or one of its allied publishers.
with degree of intoxication and positively associated with mean length of relationships with sexual partners. In contrast, reactivity was associated with greater degree of intoxication and marginally correlated with tending to know partners less (i.e., shorter average length of relationships with sexual partners; p ϭ .06). Other associations between self-control traits and sexual behavior were not significant. Heavier drinkers reported having oral sex and intercourse on a higher proportion of days. However, drinking level was not associated with proportion of protected/unprotected intercourse. Sexual activity and use of protection were modestly inversely associated. Male gender was positively associated with drinking level, but was not associated with any of the sexual behavior variables.
Multilevel Multinomial Regression Analysis
We tested the multilevel multinomial regression model described in the analysis plan. The analysis includes 6,487 days nested in 207 persons. In order to create a more parsimonious model, nonsignificant (p Ͼ .10) three-way interactions (i.e., crosslevel effects on the quadratic term) were iteratively dropped from the model. This resulted in retaining only the effortful control and reactivity effects on the intoxication quadratic term. The final model results are in Table 3 . Table 4 presents a reparameterization of the model, to show effects on the contrast of protected versus unprotected intercourse.
As shown in Table 3 , there was a linear positive association between nighttime intoxication and the likelihood of oral sex or protected intercourse at mean levels of the L2 moderators. This effect represents the conditional effect of intoxication when the L2 moderators are 0 (i.e., at their mean) and at the person mean level of intoxication. However, the linear effect of intoxication on unprotected intercourse was not significant. Hence, at mean level of intoxication and mean levels of the L2 covariates, intoxication was associated with increased sexual activity but was not associated with an increase in sexual risk behavior relative to the no sex reference category. However, the significant quadratic effects and cross-level interactions indicate that this basic pattern varied as a function of intoxication level and individual difference factors.
Intoxication level. The significant positive linear and negative quadratic effects on likelihood of both the oral sex and protected intercourse relative to the no sex comparison category indicate an inverted U function. Low levels of intoxication are associated with an increased likelihood of oral sex or protected intercourse (relative to no sex) followed by an inverse effect at approximately the person-centered intoxication level of 0.85 for oral sex and 1.05 for likelihood of protected intercourse. In contrast, as shown in Table 4 intoxication has no effect at mean levels on the likelihood of protected versus unprotected intercourse, however, the effect becomes increasingly strong as intoxication increases (i.e., an accelerating curve for likelihood of unprotected intercourse; see Figure 1 ). For example, the relative risk of using protection when having intercourse decreases by a factor of 0.63 for every unit increase in intoxication level. The instantaneous slope of intoxication at the M ϩ1 SD on likelihood of using protection is b ϭ Ϫ0.49, p ϭ .004. Hence, the pattern is consistent with the hypothesized mechanism whereby low-level intoxication is associated with increases in sexual activity but not increases in sexual risk. However, high levels of intoxication have a specific This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
effect on the likelihood of using protection given engaging in intercourse.
Gender effects. As shown in Table 3 , the linear effect of intoxication on the likelihood of engaging in oral sex or protected intercourse (vs. no sex) was stronger for women relative to men. The respective relative risk ratios indicate that the effect of intoxication on likelihood of oral sex for men was 0.58 times the effect for women. Similarly, the effect of intoxication on likelihood of protected intercourse (vs. no sex) was 0.69 times that of women.
The effect of intoxication on unprotected intercourse versus no sex did not differ as a function of gender. Similarly, the effect of intoxication on unprotected versus protected intercourse did not vary as a function of gender (see Figure 2) .
Partner relationship effects. Partner relationship did not moderate the effect of intoxication on oral versus no sex. However, participants who knew their sexual partners for a longer time exhibited a weaker association between intoxication and the likelihood of both protected and unprotected intercourse (relative to no This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
sex). The relative risk ratio indicates that for every unit increase in partner relationship, the linear intoxication effect on protected intercourse versus no sex decreases by a factor of 0.68 and the effect on unprotected intercourse versus no sex decreases by a factor of 0.81. Although estimated at the between-subjects level, this is consistent with expectation that intoxication is more related to sexual behavior between partners who have not yet established sexual routines. In addition, Table 4 indicates a nonsignificant partner relationship by intoxication interaction predicting protected versus unprotected intercourse. However, we note that the statistical significance of interactions in nonlinear models pose interpretative challenges (Ai & Norton, 2003; Buis, 2010) , and that the pattern of the effects (see Figure 3 ) is partially consistent with our hypothesis. There is a steeper increase in the likelihood of unprotected intercourse among participants with less familiar partners. Conversely, however, the likelihood of protected intercourse, declines more rapidly as a function of higher degrees of intoxication among individuals with more familiar partners. The relative risk ratio indicates that for every unit increase in partner relationship, the linear intoxication effect on protected versus unprotected intercourse decreases by a factor of 0.84. Effortful control and reactivity effects. Consistent with expectation, effortful control was associated with an increased positive effect of intoxication on likelihood of protected intercourse (vs. no sex; see Table 3 ) and an increased likelihood of protected intercourse (vs. unprotected intercourse; see Table 4 ). Figure 4 depicts the marginal effects. At low levels of effortful control (M Ϫ 1 SD), intoxication was associated with an increased likelihood of protected intercourse (relative to no sex) up to approximately 0.69 SD above the intoxication mean, after which intoxication was inversely associated with likelihood of protected intercourse. This was accompanied by a steady increase in likelihood of unprotected intercourse. In contrast, for those with higher levels of effortful control, the probability of protected intercourse did not decline at higher levels of intoxication. Notably, effortful control did not moderate the relation between degree of intoxication and the likelihood of oral sex versus no sex. Reactivity also showed marginal interaction effects (see Tables 3 and 4) . However, contrary to hypotheses, the pattern depicted in Figure 5 is inconsistent with a risk promoting effect of reactivity.
Between-Person Effects
Between person effects must be considered within the context of the above cross-level interactions (e.g., interaction between effortful control and intoxication on unprotected intercourse, interaction between gender and intoxication on protected intercourse). That is, effects of between person variables may vary across situational context (i.e., level of intoxication). However, on average, sexual behavior did not vary as a function of gender, university, or self-control. Partner relationship did predict increased likelihood of both protected and unprotected sex. Hence, individuals who This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
have more established partners tended to be more sexually active, and have intercourse more often, both protected and unprotected.
Discussion
Consistent with our hypotheses, the results of this study provide evidence for nonlinear effects of alcohol intoxication on sexual behavior. The cross-level interactions indicate variability in these effects as a function of individual difference factors. However, the average marginal effects (see Figure 1) indicate the following pattern. At lower intoxication levels (e.g., up to approximately 1 SD above the person-mean), drinking was associated with increases in likelihood of oral sex or protected intercourse relative to no sex. Intoxication did not increase the likelihood of unprotected intercourse (vs. no sex). Furthermore, at mean levels, intoxication did not increase the likelihood of using protection during intercourse. However, as intoxication increased, the likelihood of using protection when having intercourse decreased exponentially and showed a significant inverse relation with the likelihood of both oral sex and protected intercourse relative to unprotected intercourse at higher levels of intoxication. Behavioral effects of alcohol vary. At low doses, alcohol may result in mood elevation and increased sociability (Peele & Brodsky, 2000) . As blood alcohol concentration increases toward 0.08g/dl, alcohol impairments in executive functioning are more pronounced (Lane, Cherek, Pietras, & Tcheremissine, 2004; Weafer & Fillmore, 2008) . Hence, light drinking may be associated with increased sexual opportunity but is not associated with substantial increases in liability for unprotected intercourse. In contrast, heavy drinking can impair judgment and increases the likelihood of unprotected intercourse. Interpreted through the lens of the alcohol myopia model, only higher levels This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
of intoxication interfere with an individual's ability to process distal cues (e.g., risk of contracting an STD; Steele & Josephs, 1990) . This finding may in part explain disparate findings in the literature. In samples with few heavy drinking events, the effects of alcohol on sexual risk behavior may not be observed. Also as we predicted, our findings are consistent with evidence suggesting that alcohol has a stronger effect on sexual behavior, including unprotected intercourse, for individuals with less established partners (Kiene et al., 2009; Patrick et al., 2015) . The multinomial model illustrated complex associations between intoxication and sexual behavior as a function of typical partner relationship. Effects of intoxication on likelihood of oral sex without intercourse did not vary as a function of partner relationship. In contrast, intoxication had stronger effects on the likelihood of both protected and unprotected intercourse versus no sex for individuals who, on average, were less familiar with their partners. The significant effect on both protected and unprotected intercourse (relative to no sex) suggests that this may be a function of alcohol having less of an effect on sexual opportunity among more established partners. However, the relationship was complex, as higher level of intoxication was also associated with a steeper decline in using protection during intercourse among those who knew partners for longer periods. In these cases, risk cues may be less salient, which would contribute to stronger effects of alcohol. Future research is warranted to further examine this question by testing event-level partner relationship effects.
Intoxication had stronger effects on oral sex or protected intercourse for women relative to men, yet had no effect on the likelihood of unprotected intercourse (relative to no sex). The pattern of results is consistent with the commonly held belief that young adult men want sex at every opportunity, and, therefore, relative to women level of intoxication is less of a factor. Indeed, though gender differences may be diminishing and more modest than typically thought, men have more permissive attitudes and more sexual partners than women (Petersen & Hyde, 2010) . In contrast, men and women may share more similar concerns about the consequences of not using protection (cf. Corbin & Fromme, 2002) . However, this pattern is somewhat inconsistent with previous research that demonstrates stronger effects for women of intoxication on unprotected intercourse with casual partners (Kiene et al., 2009) or steady partners (Scott-Sheldon et al., 2010) . This may be a function of our analysis not including the higher order relationship by gender interaction due to the already high degree of complexity.
As we hypothesized, effortful control acted as a protective factor attenuating the association between intoxication and unprotected intercourse. Therefore, effortful control appears to facilitate safer sex decisions when intoxicated. This pattern of results suggests that effects of effortful control are specific to modulating effects of alcohol on behaviors of greatest risk (i.e., unprotected intercourse) rather than lower risk behavior (i.e., oral sex). For individuals high in effortful control, there was a modest positive linear association between intoxication and the likelihood of protected intercourse. In contrast, for those low in effortful control, higher intoxication was associated with decreases in the likelihood of using protection and consequent increases in probability of unprotected intercourse. In addition, at the bivariate level, effortful control exhibited modest inverse associations with intoxication and positive associations with familiarity with sexual partners. Hence, the findings support multiple conceptualizations on the effects of effortful control.
First, effortful control may promote adaptive outcomes prospectively, by creating socioenvironmental contexts that minimize risk (Hofmann, Baumeister, Förster, & Vohs, 2012; Wills, Simons, Sussman, & Knight, 2016) . That is, individuals high in effortful control may be less likely to "find themselves" heavily intoxicated with an unfamiliar potential sexual partner. In addition, effortful control appears to facilitate safer sex decisions "in the moment" reducing the effects of intoxication. These two conceptualizations may be related in that effortful control may be associated with both a restricted range of intoxication as well as ability to control behavior within that range. The specific mechanisms underlying the cross-level effects are unclear. This may reflect effects of working memory on decision-making. For example, individuals high in working memory exhibit weaker associations between This document is copyrighted by the American Psychological Association or one of its allied publishers.
automatic approach cues and behavior, including sexual risk associations (Grenard, Ames, & Stacy, 2013; Hofmann, Gschwendner, Friese, Wiers, & Schmitt, 2008; van Hemel-Ruiter, de Jong, & Wiers, 2011) . Interestingly, there is also evidence that working memory may enhance associations between safe-sex impact associations and behavior (Grenard et al., 2013) . Further research is needed to examine effects of components of executive functioning in risk behavior. Relative to effortful control, reactivity exhibited the opposite pattern of bivariate effects. However, the risk promoting crosslevel effects were not supported in the multilevel model. In fact, the pattern of effects was not consistent with expectation. Individuals with low reactivity tended to exhibit stronger positive effects of intoxication on the probability of unprotected intercourse. It is possible that individuals high in reactivity are more familiar with higher levels of intoxication and "hooking up" (Fielder, Walsh, Carey, & Carey, 2013; Hahn et al., 2016; Olmstead, Pasley, & Fincham, 2013) and hence better prepared to protect themselves when the event occurs. More reactive individuals may be more familiar with engaging in sexual behavior when intoxicated and thus have established routines. Alternatively, related qualities of extraversion may facilitate safe sex negotiations. Interpretations should be made with caution given the fact that this is a marginal effect after partialing out the effects of effortful control, gender, and partner relationship.
Several limitations of this study should be noted. First, sexual risk behaviors are low-base rate outcomes. Although this research involved a moderate to heavy drinking participant sample, highlevel intoxication events and sexual outcomes were relatively infrequent. As a result, confidence intervals for point estimates at high levels of intoxication were quite wide. Second, the partner relationship variable assessed the length of time the partner was known. When the duration is short, this provides a good indication that the extent of relationship is minimal. However, at the longer durations, partner relationships could be more heterogeneous, ranging from a long-term committed relationship to a partner that the individual may have met some time ago but still not know very well. In addition, hypotheses about the effects of this construct on the relationship between alcohol and sexual behavior are, in part, within-person effects. However, partner relationship at the event level can only be assessed given sexual behavior. Hence, testing event level effects of partner relationship requires restricting the analysis to sexual events. In the current study, we aimed to examine the effects of alcohol on the occurrence of sexual behavior and thus treated relationship status at the between-subjects level (cf. Patrick et al., 2015) . Nonetheless, the results showed that alcohol effects vary as a function of familiarity with sexual partners, which has variance both between-and within-persons. Third, the recruitment of a sample of relatively heavy drinking young adults facilitated testing hypotheses regarding within-person effects of alcohol on risk behavior. However, it also likely restricted the range of between-person differences. Indeed, in the current sample gender, effortful control, and reactivity were not significantly correlated with oral sex, intercourse, or use of protection at the between persons-level, though research suggests that there are significant correlations between both gender and self-control constructs and sexual behavior outcomes (Hahn et al., 2016; Nydegger, Ames, & Stacy, 2015; Simons et al., 2010) . Finally, the study did not assess multiple forms of contraception. Predictors of condomless sex with a nonexclusive partner may vary depending on whether some form of birth control that does not protect from STDs (e.g., oral contraceptives) is being used. Similarly, there may be interesting differences in predictors of antecedent birth control (e.g., oral contraceptives) versus use of a condom, which is a decision that is being made in the heat of the moment.
Summary
Sexual behavior among young adults is complex and depends on a wide range of factors. Lower levels of intoxication were associated with an increased likelihood of oral sex and protected intercourse, whereas the likelihood of unprotected intercourse was increased only at higher levels of intoxication. Effects of intoxication on sexual behavior tended to be stronger for those who were less familiar with their partners. Effortful control exhibited a protective effect contributing to safer sex decisions. For the young adult looking for love, the stars align when having a few drinks with friends. Unfortunately, a few drinks too many, an attractive stranger, and poor planning can create the perfect storm.
